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A B S T R A C T   
Can public libraries become hubs for citizen science? In line with the principles of citizen science, this question 
was answered collaboratively with librarians from the Barcelona Network of Public Libraries who performed two 
hands-on activities. One activity was a training course taken by 30 librarians from 24 different libraries which 
enabled them to envisage citizen science implementation at each library. The other activity consisted of co- 
creating a citizen social science project and involved 40 library users, seven librarians from three different cit-
ies, and professional scientists. The analysis considers the perspectives of both librarians and users, through 
participant observation, surveys, and a focus group to identify strengths and challenges. The overall results 
suggest that public libraries can offer leadership in the promotion of citizen science and contribute to the mission 
of public libraries to act as local community hubs. The main challenges identified were related to the complexity 
of collaboration, uncertainty regarding research co-creation, and participant retention strategies.   
1. Introduction 
The societal context in which libraries operate is changing rapidly. 
Libraries face various challenges related to changing practices, services, 
and users’ expectations and behavior. The digital revolution, in partic-
ular, has dramatically tested the role and social value of the public li-
brary as an institution within society (Greenhalgh & Worpole, 2013; 
Leckie & Hopkins, 2002). It has emphasized the need for meeting places 
with the capacity to promote social inclusion, and a minimal degree of 
communality in terms of values, norms, and bridging social capital 
(Aabø, Audunson, & Vårheim, 2010). As libraries struggle to keep pace 
with the changing societal landscape, they are incorporating emerging 
practices such as citizen science (CS) into the services they offer in order 
to reinforce the idea of public libraries as spaces for gathering, meeting, 
and collaboration, within the context of shared community and shared 
learning resources. 
CS has gained considerable momentum in recent years (Sauermann 
et al., 2020). It plays an important role in implementing the broader idea 
of Open Science (Ayris & Ignat, 2018; League of European Research 
Universities, 2018), which in turn marks a necessary cultural change in 
the way research, education and innovation are undertaken. Beyond 
open access to data, publications, and other research outputs, CS facil-
itates the active participation of citizens in the scientific research pro-
cess (Wehn, Gobel, Bowser, Hepburn, & Haklay, 2020). CS is thus both 
an aim and an enabler of Open Science. On the one hand, it presents the 
means for open, holistic and participatory processes of knowledge 
generation; on the other, it favors openness that, as opposed to secrecy 
or exclusion, is key for the sustainability, accessibility and quality of 
scientific knowledge produced through citizen participation. Since li-
braries constitute infrastructure that is central for Open Science, their 
embracing of CS might contribute to facilitating the transition to more 
open knowledge. 
2. Problem statement 
Although there have been a few, albeit limited, discussions in the 
context of European and American research libraries (Ayris & Ignat, 
2018; Ignat et al., 2018, Ignat, Cavalier, & Nickerson, 2019; Wiederkehr, 
2019;), there is no empirical evidence concerning whether the most 
open and participatory practices adopted in CS can converge with and be 
nurtured by the essence of public libraries. Moreover, the roles of both 
librarians and users in the ‘next generation public library’ remain 
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celona 08028, Spain. 
E-mail address: josep.perello@ub.edu (J. Perelló).  
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underdeveloped. As the number of CS initiatives at public libraries 
grows, so does the need for evidence of the impact of those CS practices 
and the capacity of libraries to assimilate them. Accordingly, this study 
addresses the following questions:  
• Can public libraries embrace CS practices?  
• What are the main strengths of public libraries when it comes to 
assimilating CS practices?  
• What are the main challenges public libraries face when assimilating 
CS practices? 
3. Literature review 
CS broadly refers to the active engagement of the general public in 
scientific research tasks that have traditionally been undertaken by 
scientists. The literature reports the contributions of CS to research 
(Dickinson et al., 2012; McKinley et al., 2017), science education 
(Bonney, Phillips, Ballard, & Enck, 2016) and environmental advocacy 
(Haywood, Parrish, & Dolliver, 2016; Johnson et al., 2014). CS has also 
generated high expectations concerning its current and potential ca-
pacity as a means of addressing some major and highly complex socio- 
environmental challenges (Fraisl et al., 2020; Sauermann et al., 2020). 
Many CS projects are intentionally designed to answer important 
scientific questions or to meet specific educational objectives, and thus 
are not intended to democratize science or to lead to outcomes that 
promote social justice (Bonney et al., 2016). In contrast, co-created CS 
projects may entail the greatest transformative potential and have the 
widest range of impacts on public understanding (Irwin, 1995; Shirk 
et al., 2012). Participation in such projects moves beyond the collection 
of data and builds collective development of research questions, the 
design of research protocols, data interpretation and the dissemination 
of results. A co-created project combines science engagement with the 
goals of public engagement in governance and science-based decision- 
making, as Irwin (1995) proposed two decades ago, and it can eventu-
ally be framed as ‘citizen social science’, understood as research co- 
designed and driven by groups sharing social concerns (Bonhoure, 
Cigarini, Vicens, & Perelló, 2019). 
3.1. Citizen science at public libraries 
The digital age has caused public libraries to undergo major trans-
formations (Greenhalgh & Worpole, 2013; Leckie & Hopkins, 2002). A 
recent large-scale survey of citizen perceptions and support for public 
libraries suggests that public libraries and their uses need to be rede-
signed so that, as well as being quiet places with books and a fast 
Internet connection, they can become community hubs in which library 
professionals take on active roles (OCLC & American Library Associa-
tion, 2018). 
Within this context, makerspaces are being incorporated into public 
libraries, providing users with an informal learning environment where 
they can practice hands-on exploration, ranging from 3D printing and 
multimedia, to art carts and building stations (Moorefield-Lang, 2015; 
Willett, 2018). These emerging practices nurture curiosity and motiva-
tion to learn through making, while serving the goals of a public library. 
Beyond their infrastructure and contents, public libraries are indeed 
public sphere institutions with a higher role and calling (Ingraham, 
2015). As reported in Aabø et al. (2010), public libraries are used as 
meeting places for activities related to different aspects of the public 
sphere, such as authors’ nights or opportunities to learn about social 
issues at the library. Public libraries may function as instruments of 
social networking, integration, and dialogue, thus building social capital 
and playing a potentially important role in the integration of hetero-
geneous and diversified communities (Wojciechowska, 2020). 
Different policies, recommendations, and practices in the United 
States and Europe are currently seeking to engage libraries with CS. The 
goal is to encourage librarians to leverage existing CS resources and take 
inspiration from successful international examples in order to allow 
their libraries to become hubs for CS, in line with global Open Science 
(Ayris & Ignat, 2018; Ignat et al., 2019). The Open Science Roadmap of 
the European Association of Research Libraries (LIBER) emphasizes the 
importance of CS as part of cultural change and broadly endorses li-
braries as partners in CS. The League of European Research Universities 
(LERU), which comprises over 23 research-intensive European univer-
sities, analyzed CS trends and provides guidelines that range from 
raising awareness to developing assistance for CS in research funding 
and evaluation processes, thereby demonstrating institutional support 
for CS at the university level (League of European Research Universities, 
2018). 
In Europe and the Middle East, adopting CS at public libraries has 
taken a number of forms, from skills development, to building and 
maintaining collections of protocols, or developing and implementing a 
toolkit for CS projects (Ignat et al., 2018). In Switzerland, the ETH Li-
brary implemented an open data policy and used a crowdsourced CS 
model to improve its metadata. The citizen scientists contributed to 
improving the metadata, georeferenced maps and other materials, as 
well as identifying the themes of photographs, eventually enhancing the 
search tools of the ETH Library (Wiederkehr, 2019). In the United States, 
as part of an ongoing project called “Libraries as Community Hubs for 
Citizen Science”, CS toolkits are being developed, evaluated, and made 
available for and through public library partners, while associated re-
sources are created to train, support, and communicate with librarians 
and citizen scientists (SciStarter, 2019). 
Overall, recent initiatives suggest that libraries in the United States 
and Europe are building on their existing activities and programs, ca-
pacity, and infrastructure in order to offer their communities opportu-
nities to participate in scientific research through CS (Ignat et al., 2018). 
However, there remains work to be done to embed CS within the existing 
practices and functions of public libraries (League of European Research 
Universities, 2016). 
3.2. Theoretical framework 
Engagement in CS has typically been defined through behavioral 
patterns of quantity and quality of data contributions (Nov, Arazy, & 
Anderson, 2014) such as participant numbers, or data collection and 
submission rates. Research has also indicated the value of engagement in 
terms of improvements in knowledge or scientific competences, greater 
interest in science, or confidence in one’s ability to participate in sci-
entific research (Bela et al., 2016; Bonney et al., 2016). However, 
engagement is a complex and multifaceted concept. It entails cognitive, 
affective, social, behavioral, and motivational dimensions that create 
opportunities for volunteers to find personal relevance in their work 
with scientists (Phillips, Ballard, Lewenstein, & Bonney, 2019). 
Measuring engagement by quantifying contributions to data outputs 
alone leaves critical gaps in the full range of what engagement means 
and entails (Phillips et al., 2019). 
Socio-psychological approaches center on the assumption that in-
dividuals live in a perceived world and thus respond to the world as they 
perceive and interpret it. The socio-psychological models on which 
research into engagement in CS is grounded range from experiential 
(Brossard, Lewenstein, & Bonney, 2005), transformative (Bela et al., 
2016) and situated-learning theories (Phillips et al., 2019), to self- 
determination and social movement theory (Nov et al., 2014). The 
analysis presented here extends such social-psychological models and 
draws on the Theory of Planned Behavior (TPB) (Ajzen, 1991), one of 
the most influential theories of human behavior, to explore the dy-
namics of the participation of librarians and users in a local CS project. 
According to TPB, the intention to remain engaged in CS activities is best 
predicted by positive views of CS (attitudes), favorable opinions of CS 
held by influential others (subjective norms), and by individual 
perceived ability to engage in CS (perceived behavioral control) (Ajzen, 
1991). Therefore, in the current study the relationship between the 
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attitudes that librarians and users have towards CS, their motivation to 
participate, their perceived ability to implement a CS project (for li-
brarians) or to contribute to science (for library users), and the intention 
of participants to remain engaged with CS is examined. 
4. Methodology 
The one-year project (2018-2019) Citizen Science in Action pro-
moted by the Barcelona Network of Public Libraries (Spain), which co-
ordinates 225 libraries and 2.7 M users is analyzed. The project was part 
of the Bibliolab program, whose broad aim is to promote new forms of 
open and creative collaboration between public libraries and the citi-
zenry. The project was structured around two interdependent and 
hands-on activities offered to librarians as part of their lifelong training. 
The activities were: the Citizen Science Lab; and Science and Citizen 
Action. 
The Citizen Science Lab consisted of an introductory course of 5 two- 
hour CS capacitation sessions addressed at 30 librarians from 24 
different libraries (see Fig. 1). As shown in Fig. 2 (top), the librarians 
were first presented with a general overview of CS (session I), next they 
were asked to test CS projects at their library (session II), and then they 
were asked to discuss the opportunities and challenges that CS could 
offer to library users, together with the aspects to be addressed when 
implementing a CS project at their library (session III). Based on both 
theoretical and practical activities, the librarians learned about CS 
practices, and they tested and eventually implemented existing CS 
projects at their library. As a result, the librarians’ recommendations 
took the form of a collective toolkit for library users and other librarians 
that would empower them to implement and participate fully in CS 
projects at libraries (Perelló, Bonhoure, Cigarini, & Vicens, 2019). The 
participants drafted the toolkit in the final two sessions. 
At a higher level of engagement, the activity Science and Citizen 
Action involved 7 library professionals, who also participated in the 
Citizen Science Lab, from three municipalities within the Barcelona 
Metropolitan Area (Fort Pienc, Barcelona; Granollers; and Olesa de 
Montserrat), ranging from 24,000 to 1.5 M inhabitants. The librarians 
were trained in co-creation and dynamic learning (Sanders & Stappers, 
2008) following the methodology developed in Senabre, Ferran-Ferrer, 
and Perelló (2018). Fig. 2 (bottom) represents the objectives and content 
of the 4 two-hour sessions: how to agree on the focus of the research, 
how to formulate the research question, how to plan the experimenta-
tion, and how to interpret the results. As shown in Fig. 2 (bottom), after 
each session, the librarians were asked to put the knowledge they had 
gained into practice by replicating the session within their community. 
In these sessions, they took on the role of facilitators, with the support of 
researchers. At each of the 3 subsequent sessions, the librarians then 
discussed the output of the work they had facilitated in their community. 
By the end of the third session, together they came up with a single 
design for research they agreed on for all three municipalities that 
addressed a common social concern: access to housing. A related 
behavioral experiment was carried out in a public space to bring li-
braries and librarians onto the streets and involved 358 participants. 
Framed as ‘citizen social science’ (Bonhoure et al., 2019), this activity 
thus placed the emphasis on the societal facet of CS practices. Behavioral 
data were collected by means of simulations of the housing market 
implemented on the Citizen Social Lab platform and following a game 
theoretical paradigm of strategic decision-making (Vicens, Perelló, & 
Duch, 2018). 
4.1. Data collection 
For the Citizen Science Lab, data were collected via printed ques-
tionnaires, at the beginning and at the end of the activity. As shown in 
Fig. 2 (top), the questionnaires were handed out at the beginning of 
session I (which covered a general overview of CS), and at the end of 
session V (after finalizing the toolkit). Twenty-five responses to the first 
questionnaire, and 22 at the end of the course were collected. The ma-
jority of the librarians (60%, n = 15) had been working at their library 
for 11 to 20 years and only 4% (n = 1) had a scientific background. 
Further details are provided in the Supplementary Information. 
As shown in Fig. 2 (bottom), for the activity Science and Citizen 
Action, data on the engagement of the librarians with CS was collected 
via a focus group at the end of the project. The focus group addressed 
each element of the TPB model. Overall, seven librarians participated in 
the focus group, all but one were women and one was a library director. 
To complement the perspectives expressed by the librarians, data on 
the perceptions of library users was also collected. Specifically, as Fig. 2 
(bottom) shows, a printed questionnaire was handed to library users 
after the first session (“Definition of a social concern”), after the third 
session (“Design and planning of the experiment”), and after the fourth 
session (“Discussion of the results”). Responses to the first questionnaire 
were collected from 54 users and 23 valid responses to the last one were 
collected. On average, 40 library users, across the different libraries, 
participated in each of the four sessions. The majority of participants 
were women, in the age range 36–55, and were representatives or 
members of local community associations. Further details are provided 
in the Data in Brief article. 
4.2. Data analysis 
Responses to closed survey questions were analyzed at a descriptive 
level because the reduced sample size did not allow for statistically 
significant testing. Thematic analysis on the qualitative feedback from 
the focus group and the open-ended survey question on motivation was 
conducted (Braun & Clarke, 2006). This is a widely used method for 
identifying, analyzing, and reporting patterns within data inductively. 
5. Findings 
5.1. Surveys 
The responses to the questionnaire administered at the end of the 
Fig. 1. Map of the Barcelona metropolitan area: In blue, the 24 public libraries 
that participate in the Citizen Science Lab, as reported in Data in Brief. (For 
interpretation of the references to colour in this figure legend, the reader is 
referred to the web version of this article.) 
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first session of the Citizen Science Lab show that the majority (56%, n =
14) of the participants already knew about CS, and that there was a 
strong consensus that library users could effectively participate in a CS 
project (96%, n = 24). There were, however, still some reservations 
about their degree of commitment: both at the beginning (75%, n = 18) 
and at the end (79%, n = 15) of the activity, the majority foresaw only a 
moderate level of user involvement. The main concerns raised by the 
librarians regarding user engagement had to do with user commitment 
(n = 5), unawareness or a lack of familiarity with CS (n = 4), and lack of 
time (n = 3). 
Of the 26 projects that the librarians initially selected and tested 
themselves, or in some cases with library users, the majority (n = 19) 
were of the ‘crowdsourcing’ type; projects where participation is limited 
to the data collection process with minimal cognitive involvement. 
Many of the projects selected counted on the use of a mobile app (n =
11) or a web platform (n = 11) for data collection and were based on 
outdoor activities (n = 22). Some librarians pictured an informative talk 
with scientists to explain how the project and app worked, and to pro-
mote use of the app. Others planned to organize a one-day outdoor 
session in the surrounding of the library facilitated by scientists to 
collect data (Perelló et al., 2019). 
Overall, the librarians expressed a high level of satisfaction. They 
declared that their initial expectations had been completely or mostly 
satisfied (70%, n = 17). The most significant fact is that, despite their 
low rate of prior participation in CS projects (only 8% reported previous 
participation) and their lack of a scientific background (only 4% re-
ported one), at the end they expressed significantly higher confidence in 
their ability to contribute to or implement CS projects. Initially, at the 
beginning of the Citizen Science Lab, only 32% (n = 8) of the librarians 
saw themselves as being capable of providing their users with content 
related to CS. However, by the end, everyone (100%, n = 22) declared 
themselves able to recommend and explain some CS projects to library 
users, and they felt motivated to become more engaged in CS projects 
(82%, n = 18). Moreover, concerning the perceived capacity of the li-
brarians to start a CS project on their own, almost twice as many 
declared themselves to be ‘totally’ or ‘largely’ confident at the end of the 
project (44%, n = 8) as at the beginning (21%, n = 5). As shown in Fig. 3 
(left), which represents the impact the librarians perceived CS to have, 
above all they saw in CS an opportunity to create new connections 
(mean = 1.68, SEM = 1.32, where − 2 corresponds to ‘strongly disagree’ 
and 2 corresponds to ‘strongly agree’), to improve local knowledge 
(mean = 1.58, SEM = 1.22), and to participate in a fun activity (mean =
1.47, SEM = 1.08) that boosted social cohesion (mean = 1.47, SEM =
1.20). 
As for the co-creation framework of Science and Citizen Action, li-
brary users mainly cited personal motives, social networks, advocacy 
and socialization as the reasons underlying their participation, as 
opposed to being interested in CS (at the beginning, 94% of users 
declared that they had never participated in CS projects before). 
Although from the very beginning of the activity the majority very much 
agreed that their library was close and attentive to the needs of the 
community (57%, n = 31) and they also agreed to a great extent that 
their library was able to face local challenges based on the active 
participation of its users (89%, n = 48), it was still the case that the 
majority agreed to a great extent that the public behavioral experiment 
had positively changed their perception of the library (70%, n = 16), and 
were very satisfied with the experiment (70%, n = 16). Library users 
were further asked about their capacity to participate in CS. Table 1 
shows some basic statistics that represent the confidence of the library 
user at performing scientific tasks, namely: research question formula-
tion; data collection; data analysis; and transforming scientific evidence 
into specific proposals. At both the beginning and end of the activity, the 
Fig. 2. The Citizen Science Lab (top) and science and citizen action (bottom) timelines.  
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library users were slightly more likely to report feeling confident about 
transforming evidence into action (0.63, SEM = 0.03 and 0.64, SEM =
0.05, respectively) than about formulating the research question, or 
collecting and analyzing data (see Table 1). As shown in Fig. 3 (right), 
which represents the impact library users perceived CS to have, they 
indicated that participating in the project mainly increased their will-
ingness to learn (mean = 0.96, SEM = 0.84); that it was a fun activity 
(mean = 0.83, SEM = 0.70); and that, in agreement with the views 
expressed by the librarians, it increased social cohesion among partici-
pants engaged in it (mean = 0.74, SEM = 0.65). See Fig. 3. 
5.2. Focus group 
The most relevant challenges and further insights into the engage-
ment of librarians in CS emerged from the focus group with the librar-
ians at the end of the co-creation in the public behavioral experiments. 
Specifically, Table 2 represents a code map of the most commonly re-
ported codes, and associated themes and subthemes, under each 
construct of the TPB model. 
When asked about their views regarding co-created CS, the librarians 
referred to the opportunity that CS may provide to engage people with 
different perspectives in generating knowledge together, moving 
beyond traditional disciplinary fields. According to the librarians, the 
activity also attracted new library users and created new local connec-
tions. They agreed that the collaborative method helped to integrate the 
local concerns of the participants into the research. They further indi-
cated the emancipatory potential of co-created CS and described a sense 
of awareness of the immediate surroundings that can be prompted by CS 
and which can, in turn, facilitate the building of relationships. 
When asked about the returns for users after participating in the 
activity, concerns emerged regarding users’ commitment and the in-
clusivity of the activity. According to the librarians, the open nature of 
the collaborative activity was viewed with certain skepticism by users. 
Continuous adaptive planning of the calendar was also highlighted as a 
potential barrier to user commitment. The librarians further indicated 
the difficulty involved in ensuring equity-driven recruitment of partic-
ipants, with special reference to the reading comprehension of co-design 
material and data collection tools which participants sometimes found 
hard to understand. They commented on the high level of abstraction 
required which made the need to adapt the materials and mechanisms in 
order to guarantee inclusivity evident. The activity provided new 
Fig. 3. The heat map shows the frequency of rankings of different dimensions of the impact of CS as perceived by librarians (n = 19) and library users (n = 23) at the 
end of the project. The dimensions are: increased knowledge of the scientific process (scientific knowledge); increased knowledge of the local community (local 
knowledge); scientific evidence regarding a common concern (scientific evidence); improved attitudes towards science (improved science attitudes); heightened 
willingness to learn (learning); improved self-efficacy when contributing to science (self-efficacy); fun (fun); new social connections between co-researchers (new 
connections); and social cohesion (social cohesion). 
Table 1 
Basic statistics reflecting users’ confidence at performing scientific tasks. 1 
missing value in the responses to the questionnaire at the beginning of Science 


































0.58 (0.05) 0.55 (0.05) 0.53 (0.06) 0.64 (0.05) 
Mean and standard error of the mean (SEM) represent the normalized score of 
users’ confidence at performing different scientific tasks (where 0 corresponds to 
‘not at all’ and 1 corresponds to ‘totally’). 
Table 2 
Commonly reported theme and subtheme codes for each construct of the Theory 
of Planned Behavior model (Science and Citizen Action).  
Construct Theme Code 





















Most commonly reported codes (and associated themes and subthemes) under 
each construct of the TPB model. 
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resources for the library and promoted critical thinking among partici-
pants while enhancing social networks within the community. 
When asked about their perceived ability to engage in co-created CS, 
the librarians underlined the opportunity that the activity offered them 
to learn new practices and the fact that interacting with professional 
scientists had changed their understanding of science. They did, how-
ever, express a certain unease regarding the complexity of collaboration. 
Their uncertainty associated with the co-creation dynamics was related 
to the difficulty in sustaining participation over time. The librarians also 
noted the different and even conflicting stakes that may be at odds in the 
research process. If, on the one hand, librarians aimed to attract new 
publics, on the other hand, professional scientists were concerned with 
scientific results. These two goals made them unclear as to the role of 
each participant. The librarians further highlighted the workload it 
implied, the need for training and the importance of practical experi-
ence. They found it difficult to implement and lead the activity, although 
they agreed that it was a dynamic process and the difficulties had 
reduced by the end. The workload was perceived as mainly related to 
participant recruitment and retention, and to moving out of one’s 
comfort zone. They also stressed the fact that without the support of 
professional researchers, they would not have been able to manage the 
activity within their community. This led them to agree on the need for 
training to be able to lead and implement such activities, in terms of 
facilitation, communication, group management, and participation. The 
librarians emphasized the importance of practical experience in partic-
ipatory and group dynamics which could then facilitate project imple-
mentation: administering the group, allowing for uncertainty, 
adaptability, and the possibility of transferring the methodology used to 
other library initiatives and processes. 
Overall, when asked if they intended to remain engaged with CS and 
implement a project the following year, all the librarians answered 
positively. They also confirmed that their motivation was considerably 
higher than at the beginning. 
6. Discussion 
This study represents a novel empirical contribution to the evolving 
debate surrounding the role CS may play in reimagining public libraries 
as community hubs in order to adapt them to the changing societal 
landscape (Ignat et al., 2018; Ignat et al., 2019; OCLC and American 
Library Association, 2018; Ross & Sennyey, 2008). After the training 
they received, results show that the library professionals felt confident in 
their ability to recommend CS projects to their users. The librarians 
envisaged both indoor and outdoor activities, mainly of a crowdsourcing 
type which do not require significant investment in technical expertise 
or infrastructure, but rather depend on online resources, low-cost tools 
or personal smartphones (Moorefield-Lang, 2015; Willett, 2018). 
The study also explored whether co-created citizen social science 
projects can be successfully implemented in public libraries. Beyond a 
gain in STEM knowledge and skills (Bonney et al., 2016; Brossard et al., 
2005; Perelló, Ferran-Ferrer, Ferré, Pou, & Bonhoure, 2017), the po-
tential of CS, especially in its co-created dimension (Senabre et al., 
2018), may lie within a more social and playful dimension, which is in 
line with the mission of public libraries. According to the perceptions of 
the librarians and users participating in the activity, co-created citizen 
social science allows social bonds among the participants to be 
strengthened, knowledge of the environment to be increased and per-
ceptions of the social value of the library and its surroundings to be 
improved. Doing science with and for the participants pushes CS beyond 
the scope of knowledge and skill development, enhancing individual 
sense and critical connection to place (Calabrese Barton, 2012; Hay-
wood et al., 2016; Newman et al., 2017). Co-created projects invite 
genuine participation through trust, creativity and transparency (Sena-
bre et al., 2018), as well as critical engagement. This encourages library 
users to take an active role in addressing common concerns, alongside 
scientists, that revolve around science-based community issues 
(Sauermann et al., 2020). Co-created citizen social science may further 
constitute an opportunity for public libraries to reinforce their role as 
powerful community networks that promote civic engagement and 
cultural opportunities (Aabø et al., 2010), acting as what Kranich (2010) 
called “civic learning agents”. 
Nevertheless, the librarians expressed a certain unease with the 
complexity of the collaboration, which should be taken into account 
during the planning of the participatory dynamics. Some of the main 
challenges identified were uncertainty regarding the open nature of a co- 
created inquiry (Senabre et al., 2018), the conflicting stakes and in-
terests of citizens, librarians and scientists which could be at odds with 
each other in the research process (Eleta, Clavell, Righi, & Balestrini, 
2019), and the difficulty involved in ensuring equity-driven recruitment 
and retention of participants during the whole process (Shirk et al., 
2012). Co-created practices certainly modify the relationship between 
librarians and users, shifting them towards a more participatory and 
horizontal interaction. As the librarians pointed out, the possession of 
‘soft skills’ (e.g. facilitation, management, communication and partici-
pation) is crucial for libraries to engage with CS more fully (Ignat et al., 
2018). Soft skills are needed for the transformative use of means and 
resources, to strengthen social cooperation, and for the resolution of 
cognitive and social challenges (Greenhalgh & Worpole, 2013; Leckie & 
Hopkins, 2002; Ross & Sennyey, 2008). 
6.1. Limitations 
The exploratory nature of the analysis, the small sample size, and the 
self-selected sample of library users reduce the extent to which the 
findings can be generalized and limit their representativeness on the 
grounds of age, gender or sociocultural background. 
7. Conclusions 
Public libraries face a paradigm shift in their community role 
sparked by societal changes and the impact of more open, transparent 
and democratic ways of understanding knowledge production and ac-
cess fostered by the digital revolution. Public libraries have thus modi-
fied the services they provide, from delivering public Internet access, to 
offering digital media content, and developing and supporting activities 
aimed at promoting access to knowledge through experimentation and 
innovative and creative methodologies, as in the case of Bibliolab 
(Barcelona, Spain). A recent survey reports that in 2018, 39.9% of the 
population in the Spanish region of Catalonia had visited a public library 
in the previous year, and that figure has increased compared to 2013 
when 33.9% declared visiting a public library prior to the survey 
(Diputació Barcelona, 2020). However, the proportion of individuals 
aged between 14 and 24 who reported visiting a public library in Cat-
alonia decreased overall, with only a minimal number of users of all ages 
attending some sort of educational activity beyond borrowing books or 
reading (Diputació Barcelona, 2020). Libraries may thus find a welcome 
opportunity in CS and within the broader open science movement, but 
this might require the development of novel infrastructure, materials 
and guidelines, as well as the building of skills and partnerships in order 
to successfully advocate for CS (Ayris & Ignat, 2018; Ignat et al., 2018; 
Ignat & Ayris, 2020). 
Overall, this study suggests that public libraries can embrace CS 
practices and indeed may offer leadership in the promotion and imple-
mentation of CS initiatives (Ayris & Ignat, 2018; Ignat et al., 2018; Ignat 
et al., 2019; Wiederkehr, 2019). According to the perceptions of li-
brarians, involving public libraries in CS may enable alternative learning 
experiences which, coupled with increased social cohesion, could 
generate new perspectives on public libraries where knowledge is not 
only shared but also constructed in a horizontal and collective way 
(Senabre et al., 2018). Libraries are thus seen as transcultural and 
transgenerational meeting spaces where knowledge is shared and 
communicated beyond disciplinary boundaries, and which may 
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facilitate social changes through fostering curiosity, knowledge, culture 
and science (Wojciechowska, 2020). They could thus be conceived of as 
spaces where people, groups and communities practice CS to build 
community and citizenship, which may be considered the main strength 
behind further embracing CS practices in public libraries. 
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Josep Perelló is a full professor at the Universitat de Barcelona, and research member of 
Universitat de Barcelona Institute of Complex Systems. He holds a PhD in physics (Uni-
versitat de Barcelona). In 2013, he founded OpenSystems to run transdisciplinary scientific 
research with the crucial contributions through citizens’ participation and with artistic 
practices. His research interests span transdisciplinary fields such as complex systems, 
collective human behavior, computational social science, and citizen science. He has 
published his research in international journals such as Nature Communications, Science 
Advances, Scientific Reports, EPJ Data Science and Plos ONE covering the following fields: 
multidisciplinary science, mathematical physics, condensed matter physics, economics, 
financial mathematics, finance, environmental economics, behavioral sciences, mobility 
and citizen science. 
A. Cigarini et al.                                                                                                                                                                                                                                
